Base framework for a manipulating apparatus 
and manipulating apparatus 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a base framework for a 
manipulating apparatus, in particular for an automation cell, 
which is designed for being combined with at least one machine 
tool. 

The invention also relates to such a manipulating appara- 
tus . 

2. Discussion of the Background Prior Art 

In the field of machine tools, there has been for some 
years a pronounced trend towards fully automatic production. In 
order to ensure operation of the machine tools free of inter- 
ruption in this case, manipulating apparatuses in the form of 
"automation cells" are provided. The automation cells are often 
connected to the machine tools via portals and serve to feed 
workpieces to be machined to the machine tool or to discharge 
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machined workpieces from the machine tool. For this purpose / 
the automation cells are provided with a supply module. 

Workpieces are continuously provided via the supply module 
(for example via accumulating or intermittent-discharge convey- 
ors). This approach is pursued in particular when working proc- 
esses are interlinked. Furthermore, workpieces of the automa- 
tion cells can also be supplied via pallet modules or drawer 
modules. In the case of pallet modules, in each case stacks of 
pallets in the form of work carriers are delivered via pallet 
transport carriages (often manually) , or pallet stacks with 
machined workpieces are removed manually by means of a pallet 
transport carriage. 

The automation cell therefore serves as a buffer for un- 
machined workpieces to be fed to the machine tool and also as a 
buffer for workpieces to be removed which have been machined by 
the machine tool. 

As a rule, the automation cells are specially designed and 
produced for combination with a specific machine tool. The 
automation cell can be optimized for the respective working 
sequences by this measure. However, the design cost is quite 
considerable. Furthermore, conversion of the automation cell, 
as becomes necessary, for example, during a change to a new 
generation of machine tools, can only be realized with diffi- 
culty. As a rule, therefore, such conversions are only carried 
out at the automation cell manufacturer's site. 
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Examples of such automation cells have been disclosed by 
DE 42 12 178 Al or by US 5,353,490, Such a specially fabricated 
automation cell has also been disclosed by DE 101 02 413 CI. 

Furthermore, there have been attempts (e.g. DE 41 17 438 
Al) to configure the construction of the automation cell in a 
flexible manner. In this prior art, the framework of the auto- 
mation cell is composed of extruded profiles (aluminium as a 
rule) which have T slots known per se. Consequently, any de- 
sired frameworks can be assembled by cutting the extruded pro- 
files to length and connecting the same like crosspiece/post 
constructions. Furthermore, it is to be possible to extend a 
base unit for various applications in a modular manner. 

The base unit disclosed in DE 41 17 439 Al essentially has 
an underframe of extruded profiles, above which a transfer line 
is set up. A parallelepiped framework for an enclosure is pro- 
vided above the underframe. A portal robot is mounted on a 
table top which separates the underframe from the enclosure 
framework. A control unit is attached laterally to the under- 
frame from outside. 

The long-term stability of such frameworks of extruded 
profile is unfortunately not always satisfactory. Furthermore, 
increased space is required in particular due to the attachment 
of functional elements to the framework on the outside. 

Finally, EP 0 865 869 Bl discloses an automation cell for 
manipulating workpieces which has an approximately parallelepi- 
ped-shaped pedestal like a machine bed. The pedestal has a 
multiplicity of interfaces or fastening points which are ar- 
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ranged like a chessboard pattern on its surface and side faces. 
The pedestal module therefore enables framework elements and/or 
functional modules to be fastened at various locations in order 
to permit a modular type of construction of the automation 
cell. An automation cell based on the pedestal has vertical 
posts of the same height at the four corners of the pedestal, 
on the top side of which posts a portal module is fixed. The 
automation cell is cased from outside in a conventional manner 
per se. A control unit is located in the interior of the casing 
in a corner of the interior space. The control unit must there- 
fore be provided with a separate housing in order to protect 
the electrical, pneumatic and/or hydraulic equipment contained 
therein from contaminants, oil, etc. 

SUMMARY OF THE INVENTION 

Against the above background, the problem underlying the 
invention is to specify a base framework for a manipulating 
apparatus which can be constructed in a modular manner, which 
base framework has high stability, permits the construction of 
automation cells having a small construction volume and ensures 
especially high flexibility during the construction or conver- 
sion of automation cells. 

This object is achieved by a base framework for a 
manipulating apparatus which can be constructed in a modular 
manner, in particular for an automation cell which is designed 
for being combined with at least one machine tool, comprising 

a front wall, a rear wall and side walls which en- 
close a control space for a control device, a process platform 
being set up above the control space, 



the front wall having at least one mechanical inter- 
face for fixing a supply module which serves to supply work- 
pieces, and 

- the rear wall having a top rear-wall part which pro- 
jects beyond the process platform and, on its front side point- 
ing towards the process platform, has a first plurality of 
mechanical interfaces for the locally variable fixing of a 
process module for manipulating and/or processing supplied 
workpieces, the top rear-wall part also having an opening which 
is arranged above the process platform. 

Furthermore, the above object is achieved by a manipulat- 
ing apparatus having such a base framework. 

The present invention is based on the idea of specifying a 
base framework which can be used universally for any desired 
applications. In this way, the production of the automation 
cells can be simplified on the one hand. 

The base framework has a control space for a control de- 
vice required in every automation cell. This control space is 
enclosed on all sides by the base framework itself, so that a 
separate housing for the control device is not necessary. Fur- 
thermore, the base framework can be designed to be especially 
torsionally rigid. The manipulation and processing of work- 
pieces may be effected above the control space, that is to say 
above the process platform. The supply of workpieces may be 
effected from the front side. For this purpose, a mechanical 
interface for fixing a supply module is provided. 
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In alternative applications, however, the supply of work- 
pieces may also be effected from the side on a plane parallel 
to the process platform. Furthermore, by the provision of an 
opening in the top rear-wall part, supply of workpieces may be 
effected from the rear side. 

Due to the provision of a plurality of mechanical inter- 
faces on the front side of the top rear-wall part, a process 
module can be attached at any desired location. For example, a 
portal for connecting to the machine tool can consequently be 
attached to the rear wall. In addition, a robot, in particular 
a buckling-arm robot, can be attached there. Consequently, the 
entire process platform can be used for the feeding and dis- 
charge of workpieces or for the arrangement of processing mod- 
ules for processing workpieces. 

It goes without saying, however, that a robot may also be 
arranged on the process platform if this is more appropriate 
for reasons specific to the application. 

On the whole, therefore, a base framework for an automa- 
tion cell is provided which can be of especially robust design, 
permits a minimum overall construction volume of the automation 
cell and provides especially high flexibility for the construc- 
tion of the most varied types of manipulating apparatuses for 
the most varied applications. 

The above object is therefore completely achieved. 

According to an especially preferred embodiment, the top 
rear-wall part is designed as a frame, on the front side of 
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which an interface panel is fixed which has the first plurality 
of mechanical interfaces . 

Especially high stability is achieved by the design of the 
top rear-wall part as a frame construction. In this case, it 
goes without saying that the frame is preferably designed as a 
rigid frame, that is to say produced by welding post elements 
and crosspiece elements for example. 

In addition, the base framework can be assembled in a sim- 
ple manner due to the provision of a separate interface panel. 

According to a further preferred embodiment, the top rear- 
wall part is designed as a frame, and at least one frame part 
is designed as a hollow profile for accommodating cable looms. 

Hollow profiles can be constructed with high stability. By 
cable looms being accommodated in the hollow profile, the proc- 
ess modules, for example, can be connected to the control de- 
vice via concealed lines. "Cable clutter" is consequently 
avoided, in particular in the region above the process plat- 
form. 

In this case, it is especially preferred if two lateral 
frame posts of the top rear-wall part are designed as hollow 
profiles for accommodating cable looms. 

In this embodiment, a connection between the region of the 
first plurality of mechanical interfaces and the control device 
can be realized in an especially simple manner from the design 
point of view. 
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Furthermore, it is advantageous in this case if the rear- 
wall opening is defined laterally by the frame posts . 

Due to this measure, the rear-wall opening can be realized 
without additional design outlay. 

According to a further preferred embodiment, at least one 
hollow profile of the top rear-wall part has a cable opening 
for passing through a cable loom in order to connect the con- 
trol space (and thus a control device subsequently mounted 
therein) to a process module. 

It is especially preferred in this case if cable openings 
are provided on those sides of the frame posts which point 
towards the rear-wall opening. 

In this way, the control space can also be connected in a 
simple manner to process modules which are arranged in the 
region of the process platform. 

On the whole, it is especially advantageous if a process 
plate is arranged on the process platform and has a second 
plurality of mechanical interfaces for the locally variable 
fixing of a process module for manipulating and/or processing 
supplied workpieces . 

This measure results in especially high variability and 
flexibility when arranging process modules inside the automa- 
tion cell. It goes without saying that the interfaces of the 
process plate should be designed so as to be of an identical 
type to the interfaces of the interface panel. 
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According to a further preferred embodiment , the process 
plate can be fitted through the opening in the rear wall. 

This permits flexible adaptation of the automation cell to 
different processing and/or manipulating tasks in situ. Fur- 
thermore, this facilitates the preassembly and maintenance of 
such process modules, since the said process modules can be 
removed together with the process plate through the rear-wall 
opening. 

It is likewise advantageous if a bracket projecting for- 
wards is fitted on the front side, pointing towards the process 
platform, of the top rear-wall part, the underside of this 
bracket having at least one further mechanical interface for 
fixing a process module for manipulating and/or processing 
supplied workpieces . 

In this way, it is possible to fix a process module, in 
particular a buckling-arm robot, to the bracket from below, 
thereby resulting in even higher flexibility overall when ar- 
ranging the process modules. 

By the optimized arrangement of the process modules which 
is made possible in this way, the manipulating and/or process- 
ing capacity of the automation cell can likewise be optimized. 

Furthermore, it is advantageous if two feet extend for- 
wards from the front wall. 

Increased stability is thereby achieved, in particular 
relative to tilting moments , which occur due to the attachment 
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of process modules to the front side of the top rear-wall part 
and/or to the projecting bracket. 

It goes without saying in this case that it is especially 
advantageous for reasons of stability if the two feet are rig- 
idly connected to the base framework , in particular to its rear 
wall, in order to be able to absorb the increased tilting mo- 
ments . 

It is especially advantageous in this case if enclosing 
walls are arranged above the feet and in extension of the side 
walls , these enclosing walls laterally enclosing a supply space 
for a supply module . 

A supply space which is essentially enclosed on three 
sides and is protected from external effects is provided by 
this measure. 

On the whole , it is also advantageous if a cable opening 
for passing through a cable loom is provided on the front wall 
of the base framework in order to connect a supply module to 
the control space. 

In this way, a supply module which is arranged in the sup- 
ply space in front of the front side can be connected to a 
control device without cable clutter. 

In the case of the manipulating apparatus according to the 
invention, it is especially advantageous if the base framework 
supports a housing which encloses a supply space in front of 
the front wall and a process space above the process platform. 
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The housing therefore serves to enclose the manipulating - 
and supply space inside the manipulating apparatus, in particu- 
lar for operator safety. 

It is especially advantageous in this case if the housing 
has a door frame which is arranged in front of the supply space 
and on which a door is mounted. 

This ensures, even in the ready-assembled state of the ma- 
nipulating apparatus, that facilitated access to the process 
space is possible, in particular for maintenance personnel. 

Furthermore, it is preferred if the housing has at least 
one side cover for laterally covering the process space. 

It goes without saying in this case that the side cover 
and/or the door can be provided with windows for observing the 
process space. 

It goes without saying that the abovementioned features 
and the features still to be explained below can be used not 
only in the respectively specified combination but also in 
other combinations or on their own without departing from the 
scope of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments of the invention are shown in the 
drawing and are described in more detail below. In the drawing: 
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Fig. 1 shows a perspective schematic view of a base frame- 
work according to the present invention obliquely from the 
front; 

Fig. 2 shows a perspective schematic view of the base 
framework in Fig. 1 obliquely from the rear; 

Fig. 3 shows a schematic exploded representation of a ma- 
nipulating apparatus according to the invention based upon the 
base framework of Figs 1 and 2 ; 

Fig. 4 shows the manipulating apparatus of Fig. 3 in the 
assembled state in combination with a portal for feeding work- 
pieces into an associated machine tool; and 

Fig. 5 shows a schematic representation of those possi- 
bilities of feeding and discharging workpieces which can be 
realized with the base framework according to the invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

An exemplary embodiment of a base framework according to 
the invention is designated overall by 10 in Figs 1 and 2. 

The base framework 10 has a front wall 12 , two side walls 
14, 16 and a rear wall 18 which enclose a control space 20 for 
accommodating a control device (not shown) for the manipulating 
apparatus . 

Provided above the control space 20 is a process platform 
22 which closes off the control space 20 from above. A process 
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space 23 for the manipulation and/or processing of workpieces 
is set up above the process platform 22. 

The rear wall 18 has a top rear-wall part 24 which extends 
beyond the process platform 22. 

The rear wall 18 is designed as a robust frame construc- 
tion with two vertical frame posts 26, 28. 

The frame posts 26, 28 are connected to one another at 
their top end by a top crosspiece 29. A centre crosspiece 31 
which connects the frame posts 26, 28 to one another is pro- 
vided in the centre region between the top crosspiece 29 and 
the process platform 22. 

A further bottom crosspiece 33 is provided at the level of 
the process platform 22. At their bottom end, the two frame 
posts 26, 2 8 are connected to one another by a floor crosspiece 
27. 

The frame posts 26, 28 and the crosspieces 27, 29, 31, 33 
are designed as hollow profiles, are preferably made of steel 
and are rigidly connected to one another, for example by weld- 
ing. 

An interface panel 32 which provides a multiplicity of 
uniformly distributed fastening points or interfaces 34 is 
attached to the front side of the top rear-wall part 24. 

The interface panel 32 extends from the top crosspiece 2 9 
down to the centre crosspiece 31. 
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A rear-wall opening 30 is defined by the centre crosspiece 
31, the bottom crosspiece 33 and the frame posts 26, 28. 

Support means 36 for supporting a process plate 38 are 
provided on the process platform 22. The process plate 38 is 
dimensioned in such a way that it can be put horizontally 
through the rear-wall opening 30 onto the process platform 22. 
The support means, as in the case shown, may be formed by indi- 
vidual locating points. In the same way, however, it is also 
possible to provide longitudinal guides as support means, on 
which the process plate 38 can be pushed in. 

The process plate 38 is provided with a multiplicity of 

regularly arranged fastening points or interfaces 40, which as 

a rule are of identical construction to the interfaces 34 of 
the interface panel 32. 

A plurality of cable openings 42 are provided on the frame 
formed by the frame posts 26, 28 and the crosspieces 27, 29, 31 
and 33. 

The cable openings 4 2 enable a cable loom or a plurality 
of cable looms 44 to be passed through the frame elements in 
order to connect process modules, still to be explained below, 
to a control device in the interior of the control space 20. 

In a similar manner, at least one cable opening 46 is pro- 
vided in the front wall 12 in order to pass through a cable 
loom 48. The cable loom 48 serves to connect a control device 
in the control space 20 to a supply module which is to be ar- 
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ranged in front of the front side 12 and whose function will 
likewise be explained below. 

In the same manner , a mechanical interface 5 0 for fixing 
the supply module is located on the front side 12. 

Two feet 52, 54 extend laterally forwards from the rear 
wall 18 , to be precise in such a way that they project beyond 
the front wall 12. 

The feet 52 , 54 serve in particular to increase the tilt- 
ing stability of the base framework 10. Furthermore , enclosing 
plates 56 and 57, respectively , extend from the front wall 12 
in extension of the side walls 14 , 16. A supply space 55 for 
arranging a supply module is therefore defined by the enclosing 
plates 56, 5 7 and the front wall 12. 

The enclosing plates 56, 5 7 may be formed in one piece 
with the side walls 14, 16 in order to further increase the 
stability of the base framework 10. 

Furthermore, support points 5 8 for supporting a supply 
module may be provided on the top side of the projecting parts 
of the feet 52, 54. 

Indicated schematically at 60 are anchoring points with 
which the base framework 10 can be anchored on the floor in a 
conventional manner in terms of construction. 

Furthermore, it is shown in Fig. 2 that the opening of the 
control space 20, this opening being formed by the bottom 
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crosspiece 33 , the floor crosspiece 27 and the frame posts 26, 
28 , can be closed by a door 62 in order to close off the con- 
trol space on all sides. 

To increase the stability, two supporting frame parts 64 
which extend forwards from the frame posts 26, 2 8 and support 
the process platform 22 from below may be provided. Further- 
more, to further increase the stability, vertical supports 6 6 
which support the free ends of the supporting frame parts 64 on 
the feet 52 and 54, respectively, may be provided. 

Furthermore, it is indicated schematically at 68 that at 
least sections of the hollow profile parts of the frame of the 
rear wall 18 can be accessible via doors or the like in order 
to make it easier to thread through cable looms. 

On the whole, it can be stated that the base framework 10 
has high strength and stability, to be precise due to the ro- 
bust construction of the frame of the rear wall 18 and of the 
feet 52, 54 and optionally of the supporting frame parts 64 and 
the vertical supports 66. These elements are firmly connected 
to one another (e.g. by welding) and form the "skeleton" of the 
base framework. 

Due to the provision of the rear wall opening 30, the pro- 
cess space 23 is freely accessible from all four sides. As a 
result, high flexibility with regard to the supply and dis- 
charge of workpieces and with regard to the feeding of work- 
pieces to a machine tool and the return from the machine tool 
are realized. 
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Finally, high flexibility with regard to the attachment of 
process modules for manipulating and/or processing workpieces 
is obtained due to the interface panel 32 on the rear wall 18 
and due to the preferably provided process plate 38 having the 
respective interfaces 34 , 40. 

Since the process plate 38 can be inserted via the opening 
30, process modules can be preassembled on the process plate 
38. As a result, the assembly of the manipulating apparatus 
erected on the base framework 10 is simplified. 

A typical example of application of a manipulating appara- 
tus 70 according to the invention, as can be constructed with 
the base framework 10 according to the invention, is explained 
with reference to Figs 3 and 4 . 

The manipulating apparatus 70 in Figs 3 and 4 is based on 
the base framework 10 in Figs 1 and 2. A door frame 72 in an 
inverted U shape is mounted on the front end of the feet 52 , 
54. The top side of the door frame 72 lies approximately at the 
level of the top side of the rear wall 18. 

A door 74 can be pivotably mounted on the door frame 72, 
as is shown schematically at 74' in Fig. 3. 

The door 74 is horizontally divided in two parts. A top 
door part has an observation window 76. The bottom door part 
has two door leaves 78 which can be swung open forwards. 

The door leaves 78 can be opened when door 74 is closed, 
as is shown schematically at 78'. 
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A bracket 80 projecting forwards is fastened to the inter- 
face panel 32, to be precise approximately in the centre at the 
top. The bracket 8 0 is supported at its free end on the top 
side of the door frame 72. 

The right-hand side (as viewed from the front) of the ma- 
nipulating apparatus 70 is closed with a side cover 8 2 which 
has a window 84 for observing the process space 23. 

A buckling-arm robot, in particular a 6-arm robot 86, is 
mounted on the underside of the bracket 80. 

The buckling-arm robot 86 forms a manipulating module for 
manipulating workpieces inside the manipulating apparatus 70. 

Indicated schematically at 88 is a processing module which 
has been preassembled on the process plate 38. 

The processing module 8 8 serves, for example, to carry out 
preliminary-treatment or rework processes on the workpieces 
before they are transferred into the associated machine tool or 
returned from the latter. The processing module 8 8 may be, for 
example, a deburring module. 

As shown in Fig. 4, a supply module 9 0 is fixed in the 
supply space 55. 

The supply module 90 serves to accommodate two pallet 
stacks 92, 94, which, for example, can be moved into or out of 
the supply module 90 via the door leaves 78 by means of a pal- 
let manipulating carriage. 
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A first stack 92 of pallets or work carriers 96 and a sec- 
ond stack 94 of this kind are therefore located inside the 
supply space 55. 

Typically, the one stack 92 contains workpieces to be ma- 
chined, and machined workpieces are deposited on the second 
stack 94. 

Furthermore, it is shown in Fig. 4 that a manipulating 
portal 100 is mounted on the interface panel 34, this manipu- 
lating portal 100 providing a connection to the associated 
machine tool. 

There is no side cover 82 fitted on the side at which the 
manipulating portal 100 comes out of the manipulating apparatus 
70. It goes without saying, however, that a smaller side cover 
82 may also be mounted as an alternative. 

Shown at 102 in Fig. 4 is a maintenance opening in order 
to ensure direct access to control modules in the control space 
20. 

The mode of operation of the manipulating apparatus 70 is 
generally known in the prior art. This is therefore only 
briefly described below. 

Workpieces to be machined are moved into the supply module 
90 on stacked work pallets 96 via the door leaves 78. The buck- 
ling-arm robot 86 in each case removes a workpiece from the 
pallet stack 92 and transfers the said workpiece either to the 
processing module 8 8 for preliminary treatment or directly to a 
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work changer 101 of the manipulating portal 100. The workpiece 
is then transferred by means of the manipulating portal 100 to 
the associated machine tool (not shown). There, it is clamped 
in place by the work changer 101 for the machining. After this, 
or at the same time as this, a workpiece already machined is 
transported by the work changer 101 back to the manipulating 
apparatus 70. It is received there by the buckling-arm robot 
86. After that, it is either deposited directly onto the second 
pallet stack 94 or first subjected to rework in a processing 
module 88. 

It goes without saying that, in addition to the processing 
module 88 shown, further processing modules can be fixed on the 
process plate 38 and/or on the interface panel 32. 

The manipulating apparatus 7 0 shown, as stated, is only 
one example of a large number of different manipulating appara- 
tuses which can be constructed on the basis of the base frame- 
work 10. 

Thus it goes without saying that the manipulating portal 
100 can come out of the manipulating apparatus 70 on the other 
side in the same manner. Furthermore, the manipulating portal 
100, for interlinking machine tools, can also pass through the 
manipulating apparatus 70 and interlink two opposite machine 
tools . 

Furthermore, it goes without saying that the manipulating 
apparatus 70 can also be entirely constructed without manipu- 
lating portal 100, namely if the manipulating apparatus 70 is 
set up in direct proximity to a machine tool. In this case, for 
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example, a manipulating module , such as a buckling-arm robot, 
can be mounted at the lateral outer margin of the interface 
panel 32 in order to transfer workpieces directly to the ma- 
chine tool or clamp them in position there. 

In the same manner, it goes without saying that the supply 
of workpieces may be effected via drawer modules which are 
arranged in the supply space 55 instead of the pallet supply 
module 9 0 shown. Such drawer modules are known per se in the 
prior art. 

It also goes without saying that accumulating or intermit- 
tent-discharge conveyors may be provided for supplying work- 
pieces, these conveyors being directed past the manipulating 
apparatus 70 laterally in parallel or behind the rear wall 18 
in such a way that an appropriately positioned buckling-arm 
robot can easily remove the workpieces from them. 

On account of the flexible modular construction, based on 
the base framework 10 according to the invention, it is possi- 
ble to reset a manipulating apparatus 70 in situ in a simple 
manner in order to set up the manipulating apparatus for a new 
application. For example, a situation may arise in which a 
machine tool is exchanged for one of a newer generation. It may 
then be necessary to shift or exchange the manipulating modules 
and processing modules in the manipulating apparatus 70. On 
account of the flexible interface panel 32 and the flexible 
process plate 38, this presents no problem. 

Consequently, for such resetting work, it is not necessary 
to transport the manipulating apparatus to the manufacturer. 
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Fig. 5 schematically shows the various possibilities for 
the supply of workpieces (single arrow) and the feeding of 
workpieces to an associated machine tool (double arrow). 



